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0 Absorbent article having flexible bending axes. 
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0 An absorbent article, such as a sanitary napkin, 
is provided with first and second flexible bending 
axes separating front and rear portions of the article 
from a central portion. Each of the bending axes is 
created by a notch formed in the longitudinally ex- 
tending sides of the article. A fluid pervious cover 
layer forms the body facing surface of the article. A 
transversely extending slit is formed in the portion of 
the cover within each of the notches. A fluid impervi- 
ous barrier layer forms the garment facing surface of 
the article. A pleat is formed in the portion of the 
barrier extending between the edges of each of the 
slits. The notches, slits and pleats allow the front and 
rear portions of the article to freely bend upward into 
contact with the use's body and prevent lateral com- 
pression in the central portion of the article from 
being transmitted to the front and rear portions so as 
to undesirably increase the stiffness of the article in 
the longitudinal direction. 
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Field of the Invention 

The current invention is directed to an absor- 
bent article, such as a sanitary napkin, diaper, 
incontinence pad or the like. More specifically, the 
current invention is directed to an absorbent article 
having a flexible bending axis between at least a 
front portion of the article and a central portion. 

Background of the Invention 

Absorbent articles such as sanitary napkins, 
diapers, incontinence pads and the like typically 
have an absorbent element that has a fluid per- 
vious body facing surface, adapted to receive body 
fluid and direct it into the absorbent element for 
storage, and a fluid impervious garment facing sur- 
face that acts as a barrier to body fluid so as to 
prevent staining of the user's undergarment. In 
order to ensure that body fluid enters the absor- 
bent, rather than flowing along the surface of the 
skin and thence to the user's undergarment, it is 
important to maximize the portion of the body 
facing surface of the absorbent element that is in 
contact with the user's body. Thus, the perfor- 
mance of the article depends, in part, on the "fit" 
of the pad with respect to the user's body. 

In the past, absorbent articles have been pro- 
vided in a flat configuration. The article was fitted 
to the curved surfaces of the user's body in the 
perineal area by relying on the panty crotch to 
raise the front and rear portions of the article rela- 
tive to the central portion so that the body facing 
surface of the article more closely matched the 
surface of the user's body. Consequently, the fit of 
the article was controlled by its flexibility. 

Unfortunately, although absorbent articles are 
typically fairly flexible in the flat configuration in 
which the user applies them to the panty, exper- 
ience has shown that, in actual use, the user's legs 
compress the central portion of the article so that 
its thickness, and, therefore, its stiffness in the 
longitudinal direction, is significantly increased. Al- 
though the force from the user's legs is applied 
directly to only the central portion of the article, the 
unitized structure of the article causes the deforma- 
tion to extend into the front and rear portions. Thus, 
the stiffness is increased throughout the article, 
preventing the front and rear portions from deflect- 
ing upward into body contact. 

Another aspect of traditional absorbent articles 
that detracts from a good fit is the fact that the 
longitudinal bending of the absorbent article occurs 
about a neutral axis extending approximately mid- 
way between the body facing and garment facing 
surfaces. Thus, the bending places the body facing 
surface in compression and the garment facing 
surface in tension. The compression in the body 
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facing surface causes wrinkles that tend to mini- 
mize the portion of the body facing surface placed 
in contact with the body. The tension in the gar- 
ment facing surface resists the bending and tends 

5 to keep the article flat. 

Attempts have been made to provide better 
fitting articles by pre-forming the article so as to 
impart an arcuate shape in the longitudinal direc- 
tion. Typically the arcuate shape is created by 

io incorporating elastic elements placed under tension 
in portions of each of the longitudinally extending 
sides of the article - see, for example, U.S. patents 
4,701,177 (Ellis); 4,770,657 (Ellis); 4,865,597 (Ma- 
son) and 4,944,735 (Mokry). In addition, the lateral 

75 width of the article has been reduced in its central 
portion. 

Unfortunately, experience has shown that in 
actual use, the compressive force of the user's legs 
on the central portion of the article still increases 

20 the thickness the article throughout its length, 
thereby stiffening it in the longitudinal direction and 
inhibiting the independent motion of the front and 
rear portions of the article. 

Consequently, it would be desirable to provide 

25 an absorbent article in which the front and rear 
portions of the article were capable of freely bend- 
ing upward into body contact despite the compres- 
sion of the central portion of the article as a result 
of pressure from the user's legs. 

30 

Summary of the Invention 

It is an object of the current invention to pro- 
vide an absorbent article in which the front and rear 
35 portions of the article were capable of freely bend- 
ing upward into body contact despite the compres- 
sion of the central portion of the article as a result 
of pressure from the user's legs. This object, and 
other objects, is accomplished in an absorbent 
40 product for use in the perineal area of the body to 
protect the user's undergarment from being stained 
by body fluid, comprising (i) body facing and gar- 
ment facing surfaces, (ii) first and second trans- 
verse ends, (iii) a first portion disposed adjacent 
45 the first transverse end, (iv) a second portion dis- 
posed adjacent the first portion, and (v) a first 
expansion joint formed between the first and sec- 
ond portions. 

In one embodiment, the absorbent article fur- 
so ther comprises (i) an absorbent element extending 
through the first and second portions of the article, 
(ii) a first layer extending between the first and 
second portions and covering at least a portion of 
the absorbent element, and (iii) a second layer 
55 covering at least and portion of the absorbent ele- 
ment. The first layer is formed from a fluid impervi- 
ous material and forms the garment facing surface. 
The second layer is formed from a fluid pervious 
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material and forms the body facing surface. In this 
embodiment, the first expansion joint comprises (i) 
a pleat formed in the first layer, (ii) a notch formed 
in the absorbent element, and (iii) a slit formed in 
the second layer. 

Brief Description of the Drawings 

Figure 1 is a plan view, from above, of a 
sanitary napkin according to the current invention 
with a portion of the cover cut away to reveal the 
absorbent core. 

Figure 2 is a plan view, from below, of the 
sanitary napkin shown in Figure 1. 

Figure 3 is an elevation of the sanitary napkin 
shown in Figure 1 . 

Figure 4 is a cross-section taken through lines 

IV- IV shown in Figure 1. 

Figure 5 is a cross-section taken through lines 

V- V shown in Figure 1 . 

Figure 6 is a detailed isometric view of the 
portion of the sanitary napkin shown in Figure 1 
between the front and central portions when the 
napkin is in its undeformed state. 

Figure 7 is similar to Figure 6 except showing 
the napkin when the central portion is being lat- 
erally compressed. 

Figure 8 shows the napkin shown in Figure 1 in 
use in the perineal area of a user's body. 

Figure 9 is a view similar to Figure 6 showing 
an alternate embodiment of the current invention. 

Description of the Preferred Embodiment 

A sanitary napkin 1 according to the current 
invention is shown in Figures 1-3. The napkin 1 is 
comprised of an absorbent element having a body 
facing surface 28, a garment facing surface 29, left 
and right longitudinally extending sides 2, a front 
transverse end 24, and a rear transverse end 25. 
As shown best in Figures 4 and 5, an absorbent 
core 15 is disposed between the body facing sur- 
face 28 and the garment facing surface 29 and 
extends throughout the length of the napkin 1 . 

As is known in the art, the absorbent core 15 
may be comprised of a loosely associated absor- 
bent hydrophilic material such as cellulose fibers, 
including wood pulp, regenerated cellulose fibers 
or cotton fibers, or other absorbent materials gen- 
erally known in the art, including acrylic fibers, 
polyvinyl alcohol fibers, peat moss or super-absor- 
bent materials. 

The surface 28 of the napkin that is intended to 
be worn against the body of the user is formed by 
a layer 7 of a body-fluid pervious material, typically 
referred to as a "cover." The cover 7 may be 
formed from any fluid pervious material that is 
comfortable against the skin and that permits fluid 



to penetrate to the underlying absorbent core 15, 
which retains the fluid. The cover 7 should retain 
little or no fluid in its structure to provide a rela- 
tively dry surface next to the skin. The fluid per- 
5 vious cover 7 may be a fibrous non-woven fabric 
made of fibers or filaments of polymers such as 
polyethylene, polypropylene, polyester or cellulose. 
Alternatively, the cover 7 may be formed from an 
apertured polymeric film. The thickness of the cov- 
io er 8 will vary from approximately O.001 to 0.062 
inch, depending on the material chosen. 

Generally, the fluid pervious cover 7 is a single 
sheet of material having a width sufficient to form 
the body-facing surface 28 of the napkin. Prefer- 

75 ably, the fluid pervious cover 7 is longer than the 
absorbent core 15 so as to form the front and rear 
transverse ends 24 and 25, respectively, and wider 
than the absorbent core so as to form the longitudi- 
nally extending sides 2. 

20 The napkin 1 further comprises a layer 8 of a 

body fluid impervious material, typically referred to 
as a "barrier", that forms the garment facing sur- 
face 29. The impervious barrier 8 may comprise 
any thin, flexible, body fluid impermeable material 

25 such as a polymeric film — for example, polyethyl- 
ene, polypropylene, or cellophane or a normally 
fluid pervious material that has been treated to be 
impervious, such as impregnated fluid repellent 
paper or non-woven fabric material, or a flexible 

30 foam, such as polyurethane or cross-linked poly- 
ethylene. The thickness of the barrier when formed 
from a polymeric film is . typically only 0.001 to 
0.002 inch. 

Generally, the barrier 8 is a single sheet of 

35 material having a width sufficient to form the gar- 
ment facing surface 29 of the napkin. As shown in 
Figures 1 and 3, the fluid impervious barrier 9 is 
joined to the cover 7, for example by an adhesive, 
around the perimeter of the napkin so as to form 

40 flanges 9. 

The napkin 1 is applied to the crotch of a panty 
by placing the garment facing surface 29 of the 
napkin against the inside surface of a panty crotch 
30, as shown in Figure 8. Pressure sensitive adhe- 

45 sive strips 12 are applied to the garment facing 
surface 29 of the napkin to help maintain the nap- 
kin in place, as shown in Figure 2. As used herein, 
the term "pressure-sensitive adhesive" refers to 
any releasable adhesive or releasable tenacious 

so means. Adhesive compositions suitable for sanitary 
napkins, include, for example, water-based pres- 
sure-sensitive adhesives such as acrylate adhe- 
sives. Alternatively, the adhesive may comprise 
rapid setting thermoplastic "hot melt," rubber ad- 

55 hesives or two-sided adhesive tape. 

As is customary in the art, a paper release strip ' 
(not shown), which has been coated on one side, is 
applied to protect the adhesive strips 12 prior to 
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use. The coating, which may be silicone, reduces 
the adherency to the adhesive of the coated side of 
the release strip. The release strip can be formed 
from any suitable sheet-like material which, when 
coated, adheres with sufficient tenacity to the adhe- 
sive to remain in place prior to use but which can 
be readily removed when the napkin is to be used. 

As shown in Figures 1 and 3, the napkin 1 has 
a front portion 4 adjacent the front transverse edge 
24, a central portion 5 adjacent the front portion, 
and a rear portion 6 adjacent the rear transverse 
edge 25. Although the absorbent core 15 extends 
through all three portions of the napkin 1, notches 
10 formed in the sides of the absorbent core create 
demarcations that separate the front and rear por- 
tions 4 and. 6, respectively, from the central portion 
5. Each notch 10 is formed by bonding, for exam- 
ple using adhesive, the cover 7 directly to the 
barrier 8 along a line extending transversely inward 
from the side 2 of the napkin 1 so that the flange 9 
created by the cover 7 and barrier 8 extends into 
the notch 10. This bonding creates a trough into 
which the absorbent core 15 does not extend, 
thereby reducing the lateral thickness of the absor- 
bent core 15 in the vicinity of the notches 10. 

The notches 10 serve to locally weaken the 
napkin 1 so as to create preferential bending axes 
22, shown in Figures 1 and 7. The bending axes 22 
facilitate the upward bending of the front and rear 
portion 4 and 6, respectively, of the napkin so that 
they may be more easily placed into contact with 
the user's body by the panty 30, as shown in 
Figure 8. The length of each of the portions 4, 5 
and 6 are selected so that the panty 30 can readily 
bend the front and rear portions 4 and 6, respec- 
tively, into intimate contact with the front and rear 
portions of the user's body in the perineal area. 
Specifically, as shown in Figure 8, the front bend- 
ing axis 22, created by the notches 10 separating 
the front portion 4 from the central portion 5, is 
disposed proximate the front point of inflection 19 
in the curvature of the user's body where the 
convex curvature of the frontal body region 16 
intersects with the concave curvature of the peri- 
neum 18. In addition, the rear bending axis 22, 
created by the notches 10 separating the rear 
portion 6 from the central portion 5, is disposed 
proximate the rear point of inflection 20 in the 
curvature of the user's body where the convex 
curvature in the rear body region 17 intersects with 
the concave curvature in the perineum 18. 

In the preferred embodiment, the front portion 
4 is approximately 2.5 to 4.5 inches long, prefer- 
ably approximately 3 inches, the central portion 5 
is approximately 3.5 to 4.5 inches long, preferably 
approximately 3.5 inches, and the rear portion 6 is 
approximately 2 to 4 inches long, preferably ap- 
proximately 2.5 inches. 



In addition to creating preferred bending axes 
22, the notches 10 tend to isolate the front and rear 
portions 4 and 6, respectively, from the central 
portion 5 of the napkin 1 so that lateral compres- 
5 sion of the central portion by the user's legs does 
not significantly increase the thickness of the nap- 
kin in the vicinity of the bending axes 22. Such 
thickening would increase the stiffness of the nap- 
kin in the longitudinal direction and impede bend- 
w ing. In this respect, the notches 10 act as expan- 
sion joints since they allow the portions of the 
sides 2 of the napkin in the central portion 5, to 
which the compressive force is applied, to move 
independently from the portions of the sides 2 in 
;5 the front portion 4 of the napkin, as discussed 
further below. 

According to an important aspect of the current 
invention, the formation of expansion joints along 
each of the bending axes 22 that isolate the motion 
20 of the front and rear portions of the napkin from the 
central portion is further enhanced by the creation 
of slits 3 in the cover 7 and pleats 1 1 in the barrier, 
as shown best in Figures 4 and 5. Each slit 3 is 
formed in the portion of the cover 7 disposed 
25 within the notch 10 by making a transversely ex- 
tending cut in the cover. In the preferred embodi- 
ment, each slit 3 extends inward approximately 0.5 
inch from the side 2 of the napkin. 

Each pleat 1 1 is formed in the portion of the 
30 barrier 8 that extends between the forward and rear 
edges 26 and 27, respectively, of the slit 3. The 
pleats 1 1 extend transversely across the width of 
the napkin from one longitudinal side 2 to the 
other, as shown in Figure 2. In the preferred em- 
35 bodiment, the length of each pleat 1 1 from its base 
to its tip is approximately 0.25 to 0.75 inch. The 
pleat 11 is formed by folding a portion of the 
barrier over onto itself. As shown in Figures 2 and 
5, the pleat 11 is maintained in the barrier 8 by 
40 means of strips of adhesive 13 and 14 disposed 
along the longitudinal centerline of the napkin. Ad- 
hesive strip 13 keeps the tip of the pleat 11 to- 
gether and adhesive strip 14 secures the base of 
the pleat to the remaining portion of the barrier 8. 
45 In the preferred embodiment, the strips of adhesive 
13 and 14 are approximately 0.5 to 1.25 inch long 
-- that is, as measured in the transverse direction 
of the napkin -and approximately 0.25 to 0.75 inch 
wide. Alternatively, the pleats 11 could be thermally 
50 formed in the barrier 8. 

As shown in Figures 6 and 7, in use, the user's 
legs apply opposing forces 23 and 24 to the por- 
tions 2" of the longitudinal sides 2 in the central 
portion 5 of the napkin. The forces 23 and 24 
55 laterally compress the central portion 5. This lateral 
compression increases the thickness of the central 
portion 5, as shown in Figure 8. However, as a 
result of the expansions joints, the front portion 4 
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remains substantially isolated from the central por- 
tion 5 so that deformation of the central portion 
does not result in substantial thickening of the 
portion of the absorbent core 15 that extends 
through the bending axis 22. As a result, the front 5 
portion 4 is free to move independently of the 
central portion 5 so that it can be readily bent 
upward about axis 22 into contact with the convex 
curved surface in the frontal portion 16 of the 
user's body, as shown in Figure 8. A similar situ- w 
ation occurs at the rear portion 6 of the article. 

As shown in Figure 7, the front portion 4 is 
isolated from the central portion 5 because the 
notch 10 and the slit 3 in the cover 7 allows the 
portion 2" of the longitudinally extending side in 75 
the central portion of the napkin to move indepen- 
dently of the portion 2* of the longitudinally extend- 
ing side in the front portion. As a result, the de- 
formation of side 2" is not transmitted to side 2'. 
As can be seen, the slit 3, and to some extent the 20 
notch 10, opens up in response to the lateral 
compression of the central portion 5 so that the 
rear edge 27 of the slit rotates rearward to accom- 
modate the deformation along the side 2", leaving 
the forward edge 26 of the slit essentially undistur- 25 
bed. Thus, as a result of the notch 10 and slit 3, 
the cover 7 and absorbent core 15, although they 
extend through all three portions of the napkin, do 
not transmit deformation in the central portion 5 to 
either the front or rear portions 4 and 6, respec- 30 
tively. 

Similarly, the pleats 11 in the barrier 8 ensure 
that, despite that fact that the barrier extends 
through all three portions of the napkin, it does not 
transmit deformation from the central portion to the 35 
front or rear portions. As shown in Figure 7, when . 
the side 2" is compressed and the rear edge 27 of 
the slit 3 rotates rearward, the pleat 1 1 is partially 
unfolded allowing it to absorb the movement in the 
portion of the barrier 8 in the central portion 5 40 
without pulling on the portion of the barrier in the 
front portion of the napkin 4. Thus, the pleats 1 1 
act as expansion joints that allow the barrier 8 to 
locally expand and thereby isolate the movement 
of the barrier in the central portion from that in the 45 
front and rear portions. Forming pleats 1 1 in the 
barrier 8 is preferable to forming slits, as is done in 
the cover 7, since they provide a barrier to body 
fluid that leaks out the notch, thereby preventing 
the fluid from staining the panty. 50 

As can be seen, the expansion joints allow the 
flexibility of the napkin 1 to be maintained despite 
the lateral compression in the central portion 5 so 
that the panty 30 can cause the front and rear 
portions to bend upward so that the napkin con- 55 
forms to the surface of the user's body, as shown 
in Figure 8. 



Moreover, by allowing the napkin to bend along 
localized axes 22, rather than imparting an arcuate 
curvature to the entire napkin, less undesirable 
wrinkling occurs in the body facing surface 28. 
Lastly, in addition to acting as expansion joints at 
the longitudinal sides 2 of the napkin when the 
central portion is compressed, the expansion of the 
pleats 11 across the entire width of the napkin 
ensures that the barrier is not placed in tension, 
thereby resisting bending, when the front and rear 
portions 4 and 6, respectively, bend upward into 
body contact. 

Figure 9 shows another embodiment of the 
current invention. In this embodiment, a V-shaped 
wedges of elastic material 21 extend across V- 
shaped slits 3' formed in both the cover 7 and the 
barrier 8 at each of the four notch 10 locations. The 
wedges 21 act as expansion joints since their elas- 
ticity accommodates the motion of the longitudi- 
nally extending sides 2" in the central portion 4 of 
the napkin so that deformation in the central portion 
is not transmitted to the front and rear portions. In 
addition, the wedge 21 may be attached to the 
cover and barrier while in tension so that, when 
released, the wedge tends to bend the front and 
rear portions upward into a pre-formed shape. 

Although the current invention has been de- 
scribed with reference to a sanitary napkin, the 
invention is also applicable to other absorbent pro- 
ducts, such as sanitary napkins, panty liners, dia- 
pers and incontinence pads. Consequently, the 
present invention may be embodied in other spe- 
cific forms without departing from the spirit 'or 
essential attributes thereof and, accordingly, refer- 
ence should be made to the appended claims, 
rather than to the foregoing specification, as in- 
dicating the scope of the invention. 
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Claims 





1. An absorbent product for use in the perineal w 
area of the body to protect the user's under- 
garment from being stained by body fluid, 
comprising: 

a) body facing and garment facing surfaces; 

b) first and second transverse ends; 75 

c) first and second absorbent portions; and 

d) a first expansion joint formed between 
said first and second portions. 

2. The absorbent article according to claim 1, 20 
wherein said first absorbent portion is disposed 
adjacent said first transverse end and said 
second absorbent portion is disposed adjacent 

said first absorbent portion. 

25 

3. The absorbent article according to claim 2, 
wherein said first and second absorbent por- 
tions each have first and second longitudinal 
sides, and wherein said first expansion joint is 
extends between said first longitudinal sides of 30 
said first and second absorbent portions. 

4. The absorbent article according to claim 3, 
further comprising a second expansion joint, 

said second expansion joint extending between 35 
said second longitudinal sides of said first and 
second portions. 

5. The absorbent article according to claim 4, 
further comprising: 40 

a) a third absorbent portion disposed be- 
tween said second transverse end and said 
second portion, whereby said second por- 
tion is a central portion, said third portion 
having first and second longitudinal sides; 45 

b) a third expansion joint formed between 
said first sides of said second and third 
portions; and 

c) a fourth expansion joint formed between 

said second sides of said second and third 50 
portions, respectively. 

6. The absorbent article according to claim 1, 
further comprising: 

a) an absorbent element disposed between 55 
said body facing and garment facing sur- 
faces and forming at least a portion of said 
first and second absorbent portions; and 



b) a first layer covering at least a portion of 
said absorbent element, said first layer ex- 
tending between said first and second ab- 
sorbent portions, said first expansion joint 
comprising a pleat formed in said first layer. 

7. The absorbent article according to claim 6, 
wherein said absorbent element extends 
through said first and second absorbent por- 
tions, and wherein said expansion joint further 
comprises means for locally weakening said 
absorbent element. 

8. The absorbent article according to claim 7, 
wherein said local weakening means com- 
prises a notch formed in said absorbent ele- 
ment. 

9. An absorbent product for use in the perineal 
area of the body, comprising: 

a) body and garment facing surfaces; 

b) first and second transverse ends; 

c) an absorbent element having a front por- 
tion disposed adjacent said first transverse 
end and a central portion disposed adjacent 
said front portion; and 

d) means for allowing said central portion to 
compress laterally inward independently of 
said front portion. 

10. The absorbent article according to claim 19, 
further comprising a first and second layers of 
materials each of which covers at least a por- 
tion said absorbent element, and wherein said 
absorbent element has first and second lon- 
gitudinally extending sides, and wherein said 
means for allowing independent compression 
comprises: 

a) first and second transversely extending 
notches formed in said first and second 
sides, respectively; 

b) a transversely extending pleat formed in 
said first layer, at least a portion of said 
pleat being disposed in said first and sec- 
ond notches, respectively; and 

c) first and second transversely extending 
slits formed in said second layer and dis- 
posed in said first and second notches, 
respectively. 
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© An absorbent article, such as a sanitary napkin, 
is provided with first and second flexible bending 
axes separating front and rear portions (4,6) of the 
article from a centra! portion (5). Each of the bending 
axes is created by a notch (10) formed in the lon- 
gitudinally extending sides of the article. A fluid 
pervious cover layer (7) forms the body facing sur- 
face of the article. A transversely extending slit (3) is 
formed in the portion of the cover within each of the 
notches. A fluid impervious barrier layer (8) forms 
the garment facing surface of the article. A pleat (11) 
is formed in the portion of the barrier extending 
between the edges of each of the slits. The notches, 
slits and pleats allow the front and rear portions of 
the article to freely bend upward into contact with 
the use's body and prevent lateral compression in 
the central portion of the article from being transmit- 
ted to the front and rear portions so as to undesir- 
ably increase the stiffness of the article in the lon- 
gitudinal direction. 
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